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SEQUENCE LISTING 

<110> ENDO, Hirofumi 

YONETANI , Yashiyuki 
MIZOGUCHI, Hiroshi 
HASHIMOTO, Shin-ichi 
OZAKI, Akio 

<120> Process For Producing HMG-CoA Reductase Inhibitor 

<130> P21289 

<140> 09/869, 334 
<141> 2001-07-26 

<150> PCT JP00/00472 
<151> 2000-01-28 

<160> 45 

<170> Patentln version 3.0 

<210> 1 
<211> 396 
<212> PRT 

<213> Bacillus subtilis 
<4 00> 1 

Met Asn Val Leu Asn Arg Arg Gin Ala Leu Gin Arg Ala Leu Leu Asn 
15 10 15 

Gly Lys Asn Lys Gin Asp Ala Tyr His Pro Phe Pro Trp Tyr Glu Ser 
20 ' 25 30 

Met Arg Lys Asp Ala Pro Val Ser Phe Asp Glu Glu Asn Gin Val Trp 
35 40 45 

Ser VaL Phe Leu Tyr Asp Asp Val Lys Lys Val Val Gly Asp Lys Glu 
50 55 60 

Leu Phe Ser Ser Cys Met Pro Gin Gin Thr Ser Ser lie Gly Asn Ser 

6 5 7 0 7 5 8 0 

lie lie Asn Met Asp Pro Pro Lys His Thr Lys lie Arg Ser Val Val 

85 90 95 

Asn Lys Ala Phe Thr Pro Arg Val Met Lys Sin Trp Glu Pro Arg lie 
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100 1 0 f no 

Gin Glu lie Thr Asp Glu Leu lie Gin Lys Phe Gin Gly Arg Ser Glu 
115 120 125 

Phe Asp Leu Val His Asp Phe Ser Tyr Pro Leu Pro Val lie Val lie 
130 135 140 

3er Glu Leu Leu Gly Val Pro Ser Ala His Met Glu Gin Phe Lys Ala 
145 150 155 160 

Trp Ser Asp Leu Leu Val Ser Thr Pro Lys Asp Lys Ser Glu Glu Ala 

165 170 175 

Glu Lys Ala Phe Leu Glu Glu Arg Asp Lys Cys Glu Glu Glu Leu Ala 
180 185 190 

Ala Phe Phe Ala Gly He He Glu Glu Lys Arg Asn Lys Pro Glu Gin 
195 200 205 

Asp He He Ser He Leu Val Glu Ala Glu Glu Thr Gly Glu Lys Leu 
210 215 220 

Ser Gly Glu Glu Leu He Pro Phe Cys Thr Leu Leu Leu Val Ala Gly 

225 230 235 240 

Asn Glu Thr Thr Thr Asn Leu He Ser Asn Ala Met Tyr Ser He Leu 

245 250 255 

Glu Thr Pro Gly Val Tyr Glu Glu Leu Arg Ser His Pro Glu Leu Met 

260 265 270 

Pro Gin Ala Val Glu Glu Ala Leu Arg Phe Arg Ala Pro Ala Pro Val 
275 280 285 

Leu Arg Arg He Ala Lys Arg Asp Thr Glu He Gly Gly His Leu He 
2 9 0 2 9 5 3 0 0 

Lys Glu Gly Asp Met Val Leu Ala Phe Val Ala Ser Ala Asn Arg Asp 
305 310 315 320 

Glu Ala Lys Phe Asp Arg Pro His Met Phe Asp He Arg Arg His Pro 

325 330 335 

Asn Pro His He Ala Phe Gly His Gly He His Phe Cys Leu Gly Ala 
340 345 350 

Pro Leu Ala Arg Leu Glu Ala Asn He Ala Leu Thr Ser Leu He Ser 
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355 360 365 

Ala Phe Pro His Met Glu Cys Val Ser lie Thr Pro lie Glu Asn Ser 
370 375 380 

Val lie Tyr Gly Leu Lys Ser Phe Arg Val Lys Met 
385 390 395 

<210> 2 
<211> 1191 
<212> DNA 

<213> Bacillus subtilis 
<400> 2 

atgaatgtgt taaaccgccg gcaagccttg cagcgagcgc tgctcaatgg gaaaaacaaa 60 

caggatgcgt atcatccgtt tccatggtat gaatcgatga gaaaggatgc gcctgtttcc 12 

ttcgatgaag aaaaccaagt gtggagcgtt: tttctttatg atgatgtcaa aaaagttgtt IS 

ggggataaag agttgttttc cagttgcatg ccgcagcaga caagctctat tggaaattcc 24 

i atcattaaca tggacccgcc gaagcataca aaaatccgtt cagtcgtgaa caaagccttt 30 

\ actccgcgcg tgatgaagca atgggaaccg agaattcaag aaatcacaga tgaactgatt 36 

caaaaatttc aggggcgcag tgagtttgac cttgttcacg atttttcata cccgcttccg 42 

gttattgtga tatctgagct gctgggagtg ccttcagcgc agatggaaca gtttaaagca 4 8 

tggtctgatc ttctggtcag tacaccgaag gataaaagtg aagaagctga aaaagccttt 54 

ttggaagaac gagataagtg tgaggaagaa ctggccgcgt tttttgccgg catcatagaa 

gaaaagcgaa acaaaccgga acaggatatt atttctattt tagrggaagc ggaagaaaca 

ggcgagaagc tgtccggtga agagctgatt ccgttttgca cgctgctgct ggtggccgga 

a a tgaaacca ctacaaacct gatttcaaat gcga tgtaca goat a t tag a aacgccaggc 

gtt tacgagg aactgcgcag ccatcctgaa ctgatgcctc aggcagtgga gga agccttg 

cgtttcagag cgccggcccc ggttttgagg cgcat tgcca agcggga tac ggagatcggg 

ggg ca cc tga 1 1 a a a ga a gg tga t a tgg 1 1 t tggc gt t tg t ggca tcggc aaa t cgt ga t 

gaagcaaagt ttgacagacc gcacatgttt gatatccgcc gccateccaa tccgcatatt 



r, ■; j i 



1 n 
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gcgtttggcc acggcatcca tttttgcctt ggggccccgc ttgcccgtct tgaagcaaat 1080 
atcgcgttaa cgtctttgat ttctgctttt cctcatatgg agtgcgtcag tatcactccg 1140 
a::gaaaaca gtgtgatata cggattaaag agcttccgtg tgaaaatgta a 1191 

<210^ 3 

<211> 3 9 

<212- DMA 

<2 13> Artificial 

<2 2 0 > 

<223> Artificial Sequence 
<4 0Q> 3 

tttggatccg aattcaaaag tgctggcgct gttccgttt 39 

<210> 4 

<211> 41 

<2 12> DNA 

<2 13> Artificial 

\ <2 2 0> 

<223> Artificial Sequence 

< 4 (!) 0 > 4 

gtgggatccg tcgaccactt ttttcacgat gttcactccc c 4 1 



:2 10^ 5 

:211- 3 9 

.2 12- DNA 

.2 13> Artificial 

; " n ^ 



<223 % Artificial Sequence 
< 4 0 0 > 5 

ccaggatcct ctagatggtg aaatggttgt tgccgctct 



:::10> 6 

:211 > 2 9 

112> DNA 

: 2 1 3 > Artificial 
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<220> 

<223> Artificial Sequence 
<: -1 0 0 > 6 

tcaggat ccc ccgggtgagc ggcaaatcca cccaccctg 



<210> 7 

v211> 3 7 

<212> d:ia 

<: 2 1 3 > Artificial 



<4 00> 7 

taagcgcgcc ccgggttaat tggatgggcg aaagctc 



atcgcgcgcg tcgacgatag cggcagaaaa ttggcggca 



<210> 9 

<.Jll> 3 8 

<212> DNA 

< J 1 3> Artificial 



<~22 3> Artificial Sequence 

v 4 0 0 > 9 

agccgatccg aattcgctgg aatcaaaagt cggccaga 

v210> 10 

<2i:> 3 8 

■■:212> DNA 

^ 2 1 3 > Artificial 



Artificial Sequence 




8 

3 9 
DNA 

Artificial 



<22 0> 



Artificial Sequence 



Page 5 



P21289 . ST25 . txt 



<220> 

<223> Artificial Sequence 
<400> 10 

tcaggatccg tcgactgaga aaacacaaac gccccctc 3P 



< 2 1 0 > 11 

< 2 1 1 > 3 9 
<:212> DNA 

< 2 13> Artificial 



vi20> 

<223> Artificial Sequence 
<4 0 0> 11 

atgggatcct ctagacatgt tgtagtttgg gttggaatc 39 



<210> 12 

<2U> 42 

<212> DNA 

<213> Artificial 



<220> 

<223> Artificial Sequence 
< 4 0 0 > 12 

gccggatcca gatctggcat cacacaacaa taaatacacc gc 42 



O10> 13 

<2 11> 3 9 

<2 12> DMA 

<2 13> Artificial 



<.:2 2:V> 

<223"> Artificial Sequence 
<400> 13 

tctggatcct ctagaagaga acacaaagag tacgaatgc 39 



< 210-> 14 

v2i:-> 41 

v212~> DNA 
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<220> 

<22 3 > Artificial Sequence 
< 4 0 0 > 14 

aaaggatccc ccgggttt ac cagccagcgc aacaaagtca 



v210> 15 

<2 11> 3 9 

<212> DNA 

<2 1 3> Arti f icial 



<2 2 0> 

<223> Artificial Sequence 
<4Q0> 15 

cctgaattct ctagaaggct tt caeca cgt attttgetg 



<210> 16 

<211> 41 

< 2 1 2 > DNA 

<2 13> Arti f icial 



<220> 

<223> Artificial Sequence 
< 4 0 0 > 16 

tctgaattcc cegggagaac aaaatgccaa aagcctgagt 



<210> 17 

-211> 34 

<212> DNA 

<i 1 3> Arti f icial 



<-223> Artificial Sequence 
^4 00> 17 

aatactagta caattgeate gtcaactgea tctt 



< 2 1 0 > 18 
-21 1 ■> 4 1 
v212> DNA 
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<220> 

<223 > Artificial Sequence 
<400 > 18 

gtaggatccg tcgaccact: ttctcacgat gttcactccc c 



<210> 19 

<211> 34 

<212> D1JA 

<2 1 3> Artificial 



<2'23> Artificial Sequence 
< 4 0 0 > 19 

qaaactagtt cttcaaaaga aaaaaagagt gtaa 



<210> 20 

<211> 39 

<212> DMA 

<2 1 3> Artificial 



<220> 

<223> Artificial Sequence 
<400> 20 

tcagqatccc cc gggtgagc ggcaaatcca cccaccctg 



"210> 21 

-21I> 34 

: 2 1 2 > DNA 

-2 1 3> Artificial 



41 



34 



39 



*.:22 3> Artificial Sequence 
< 4 0 0 > 21 

taaactaqta gccaatcgat taaattgttt agtg 34 



210^ 22 

2 1 1 > 3 4 

212 ■> DNA 

2! 1 3 > Artificial 
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<2 2 0> 



Artificial Sequence 



< 4 0 0 > 2 2 

ggaggtacct tatgccccgt caaacgcaac gaga 




23 
3 4 
DMA 



Artificial 




Artificial Sequence 



<4 00> 2 3 

agqactagtc aaatggaaaa attgatgttt catc 



3 4 



<210> 24 

<211> 38 

< 2 1 2 > DMA 
<213> Artificial 

<220> 

<223> Artificial Sequence 

< 4 0 0 > 2 4 

tcaggatccg tcgactgaga aaacacaaac qccccctc 38 

<210> 25 

<211> 34 

< 2 1 2 > DN A 

<2 13> Artificial 



<2 23> Artificial Sequence 
<400 > 25 

ggtactagta aggaaacaag cccgattcct cage 34 



-210 > 2 6 

•-21 1- 4 2 

-212- DNA 

v213 * Artificial 
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<2 2 0> 

<223> Artificial Sequence 
<:4 00> 2 6 

cccgga tcca gatctggcat cacacaacaa taaatacacc 



<2I0> 27 

<211> 3 8 

<2i2> or J A 

<2 1 3> Artificial 

<220 > 

<223> Artificial Sequence 

< 4 0 0 > 2 7 

ttggatccac tagtaatgtg ttaaaccgcc ggcaagcc 



<210> 2 8 

<211> 41 

< 2 1 2 > DMA 
<2I3> Artificial 

<220> 

<-'223> Artificial Sequence 

< 4 0 0 > 2 8 

aaaggatccc ccgggtttac cagccagcgc aacaaagtca 

2 9 

3 4 
DNA 

Artificial 



Artificial Sequence 



atgactagta aacaggcaag cgcaatacct cage 



<210^ 3 0 

v211- ?4 

<212 * DNA 

v213 - Artificial 



<210> 
<211> 
<2 12> 
<2 1 3> 

< 2 2 0 > 
<^ ^ ^ ~- ^> 

<400> 
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<220> 

<223> Artificial Sequence 
<400> 30 

tttggtacct tacattcctg tccaaacgtc tttc 



<2 


10> 


31 






11> 


2 9 






12> 


DIIA 




<2 


13> 


Artif i 


rial 


< j 


2 0 > 






<2 


2 3 > 


Artif i 


rial 



<4 0 0> 31 

agcggtcgac aatgaatgtg ttaaaccgc 



<210> 32 

<211> 2 9 

<212> DNA 

<213> Artificial 



<220> 

<223> Artificial Sequence 

<A00> 32 

acgcggat cc ttacattttc acacggaag 



1 n> 



<2 1 3> Artificial 



< 2 2 0 > 

<2 2:>> Artificial Sequence 
<4 0 0> 3 3 

cgccagggtt ttcccagtca cgac 



:io> 






lb 


:jlj> 


DNA 


: jl 3 > 


Artificial 
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<220> 

<223> Artificial Sequence 
<400> 34 

cgcaatatgc ggattggg 



<310> 35 

<Jll> 18 

<212> DNA 

<2 13> Artificial 

<22 0> 

<223> Artificial Sequence 

<400> 35 

tttccggcca ccagcagc 



<210> 3 6 

<211> 18 

<212> DNA 

<213> Artificial 

<2 2 0> 

<223> Artificial Sequence 

< 4 0 0 > 3 6 

taaccggaag cgggtatg 



<210> 37 

<211> 18 

<2 12> DNA 

<213> Artificial 



<223> Artificial Sequence 
< 4 0 0 > 3 7 

aaggaaacag gcgcatcc 18 



<JlO> 38 

<:211> 67 

<212> DNA 

<21 3> Artificial 
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<220> 

<223> Artificial Sequence 
<4 00> 38 

tcgcctegag tcgaggaggt cgactaatat gaacgttctg aacegcegte aagccttgca 
gcgagcg 



<2 10> 3 9 

<2ll> 28 

<212> DNA 

<213> Artificial 

<22 0> 

< 2 2 3 > Artificial Sequence 

< 4 0 0 > 3 9 

tcgcggatcc ttacattttc acacggaa 



<210> 4 0 

<211> 715 

<2I2> DNA 

<2 13> Artificial 

<220> 

<223> Artificial Sequence 



<4 00> 4 0 
cctgcaggtc 


atcacccgag 


caggcgaccc 


gaacgttcgg 


aggctcctcg 


ctgtccattc 


gctc ccctgg 


cgcggta tga 


a ccgc cgcct 


catagtgcag 


tt tga tec tg 


a c gageccag 


c atgtctg eg 


c c cacctt c g 


eggaacctga 


ccagggtccg 


etagegggeg 


geeggaaggt 


ga atg eta gg 


catgatctaa 


ccctcggtct 


ctggcgtcgc 


ga ctg cgaaa 


tttcgegagg 


gt ttccgag a 


a ggtgat t gc 


g ct t cgeaga 


t ct cgtgga c 


ggcttggttg 


acgccctccg 


ccca ttgggt 


gatggtggca 


ccat ttgg ct 


gt tgac tcct 


ggtgcaggaa 


aa zg tggaac 


ta ttgetcca 


gg tgaaat t 1 


ccgaatc cgc 


a caattggca 


ggc-tegtc- 


aga ccac zg z 


agagegtetc 


ggtgattggc 


a gggragetg 


-ttggtcgcg 


z gegge gcg a 


tgaag aagt a 


agaat tagee 


g a a a a c a c c t 


t c ca gecagg 


cgatt tg ztt 


aagttagaag 


gt gtg get a g 



12 
18 
24 
3 0 
3 6 



Page 15 



P21289 . ST25 . txt 



tattctaaga gtgctcatga ggaagcggaa agcttttaag agagcatgat gcgg^tttag 

ctcagctgga agagcaactg gttt acaccc agtaggt ^gg gggt tcgat z ca get gtgaa 

caattgcact ttggatctaa t taagggatt agtcgacta t g ga tceccgg grace 

<:io> 41 

<211> 1204 
<212> DNA 

<213> Bacillus subtilis 
<400> 41 

gtcgacaatg aa tgtgttaa accgccggca agecttgeag cgagcgctgc tcaatgggaa 

aaacaaacag gatgegtate atccgtttcc atggtatgaa tcgatgagaa aggatgegee 

tgtttccttt gatgaagaaa accaagtgtg gagcgttttt ctttatgatg atgtcaaaaa 

agttgttggg gataaagagt tgtt ttccag ttgcatgccg cagcagacaa gctctattgg 

aaattccatc at taacatgg acccgccgaa gcatacaaaa atccgttcag tcgrgaacaa 

agectttact ccgcgcgcga tgaagcaatg ggaaccgaga attcaagaaa tcacaga tga 

actgattcaa aaatt tcagg ggcgcagtga gtttgacctt gttcacgat t t ttcataccc 

gcttceggtt attgtgatat ctgagctget gggagtgcct teagegcata tggaacagtt 

taaagca tgg tctgatcttc tggtcagtac accgaaggat aaaagtgaag aagctgaaaa 

agectttttg gaagaacgag ataagtgtga ggaagaactg gccgcgttt t t tgeeggcat 



catagaagaa aagegaaaca aaceggaaca ggata tta t: :cta::ttag 

agaaacaggc gagaagctgt ccggtgaaga gctgattccg t tgtgcacgc 

ggccggaaat gaaaccacta eaaacc tgat ttcaaatgcg at gtacagca 

gecaggegtt tacgaggaac tgcgcagcca tcctgaactg atgectcagg 



ggaagcgga 
gctgctggt 
a tta gaaac 
agtggagga 



agecttgegt ttcagagege cggccccggt tt tgaggege at tgecaage gggatacgga 

gategggggg cacctgatta aagaaggtga tatggttttg g z gt t tgtg g cat :ggcaaa 

tcgtgatgaa graaagtttg acagaccgca catgtttgat ate ^gecg z-z ate :caat zc 

geatattgeg tttggccacg g:at:cattt ttgccttggg g""gctcg :c:gt:tt ja 
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agcaaatatc gcgttaacgt ctttgatttc tgcttttcct catatggagt gcgtcagtat 1140 
cactccgatt gaaaacagtg tgatatacgg attaaagagc ttccgtgtga aaatgtaagg 1200 
atcc 1204 



<210> 42 
<211> 396 
<212> PRT 

<213> Bacillus subtilis 
<4 00> 4 2 

Met Asn Val Leu Asn Arg Arg Gin Ala Leu Gin Arg Ala Leu Leu Asn 
15 10 15 

Gly Lys Asn Lys Gin Asp Ala Tyr His Pro Phe Pro Trp Tyr Glu Ser 
20 25 30 

Met Arg Lys Asp Ala Pro Val Ser Phe Asp Glu Glu Asn Gin Val Trp 
35 4 0 4 5 

Ser Val Phe Leu Tyr Asp Asp Val Lys Lys Val Val Gly Asp Lys Glu 

5 0 5 5 6 0 

Leu Phe Ser Ser Cys Met Pro Gin Gin Thr Ser Ser lie Gly Asn Ser 
65 70 75 80 

lie lie Asn Met Asp Pro Pro Lys His Thr Lys lie Arg Ser Val Val 

35 90 95 

Asn Lys Ala Phe Thr Pro Arg Ala Met Lys Gin Trp Glu Pro Arg lie 
100 105 110 

Gin Glu lie Thr Asp Glu Leu lie Gin Lys Phe Gin Gly Arg Ser Glu 
115 120 125 

Phe Asp Leu Val His Asp Phe Ser Tyr Pro Leu Pro Val He Val He 
13 0 13 5 14 0 

Ser Glu Leu Leu Gly Val Pro Ser Ala His Met Glu Gin Phe Lys Ala 
145 150 155 160 

Trp Ser Asp Leu Leu Val Ser Thr Pro Lys Asp Lys Ser Glu Glu Ala 

16 5 17 0 17 5 
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Glu Lys Ala Phe Leu Glu Glu Arg Asp Lys Cys Glu Glu Glu Leu Ala 
180 185 190 

Ala Phe Phe Ala Gly lie lie Glu Glu Lys Arg Asn Lys Pro Glu Gin 
195 200 205 

Asp lie lie Ser lie Leu Val Glu Ala Glu Glu Thr Gly Glu Lys Leu 
210 215 220 

Ser Gly Glu Glu Leu lie Pro Leu Cys Thr Leu Leu Leu Val Ala Gly 
225 230 235 240 

Asn Glu Thr Thr Thr Asn Leu lie Ser Asn Ala Met Tyr Ser lie Leu 

245 250 255 

Glu Thr Pro Gly Val Tyr Glu Glu Leu Arg Ser His Pro Glu Leu Met 
260 265 270 

Pro Gin Ala Val Glu Glu Ala Leu Arg Phe Arg Ala Pro Ala Pro Val 

275 280 285 

Leu Arg Arg lie Ala Lys Arg Asp Thr Glu lie Gly Gly His Leu lie 
2 90 2 95 3 00 

Lys Glu Gly Asp Met Val Leu Ala Phe Val Ala Ser Ala Asn Arg Asp 
305 310 315 320 

Glu Ala Lys Phe Asp Arg Pro His Met Phe Asp lie Arg Arg His Pro 

325 330 335 

Asn Pro His lie Ala Phe Gly His Gly lie His Phe Cys Leu Gly Ala 
340 345 350 

Pro Leu Ala Arg Leu Glu Ala Asn lie Ala Leu Thr Ser Leu lie Ser 
355 360 365 

Ala Phe Pro His Met Glu Cys Val Ser lie Thr Pro lie Glu Asn Ser 

370 375 380 

Val lie Tyr Gly Leu Lys Ser Phe Arg Val Lys Met 
385 390 395 

OlO- 4 3 

<211> 1221 

<212> DUA 

<213> Bacillus subtil is 

<4 0 0"» 4 3 
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ctcgagt cga 


ggaggtcgac 


taatatgaac 


g 1 1 e t g a a e e 


ge rgteaagc 


e t tgcagega 




gcgctgctca 


a tgggaaaaa 


caaacagga t 


g c g t a t e a t c 


e g 1 1 1 e c a t g 


g t a t g a a t e g 


1 _ 'J 


a tgagaaagg 


a tgcgcctgt 


ttcctttgat 


gaaga aaaee 


a ag t g tggag 


^ g 1 1 ^tC'-L ^ 


i - i'i 
1 _• u 


tatga tga tg 


tcaaaaaagt 


t gt t gggga t 


aaagagt t g t 


1 1 1 ecag t tg 


e a t gecgeag 


'i L' 


cagacaagct 


eta t tggaaa 


t tec a teat t 


a a e a t g g a e c 


e geegaagea 


t a c a a a a a t e 


ji (J M 


cgttcagtcg 


tgaaeaaag c 


c 1 1 1 a c t c c g 


e g e g t g a t g a 


agca a tggga 


a e c g a g a a 1 1 


.j O 'J 


ca agaaatca 


cagat gaact 


g a 1 1 e a a a a a 


tt tcagg gge 


gca gtgagtt 


tgaee t tgt t 


M — U 


cacga ttt tt 


catacccgct 


teeggttatt 


gtgatatetg 


agetgctggg 


agtgectt ea 




gcgcatatgg 


aacagttta a 


agca tggte t 


ga tettetgg 


tcagtaeaee 


gaaggataaa 


54 0 


agtgaagaag 


ctgaaaaagc 


ct tt ttggaa 


gaacgagata 


agtgtgagga 


agaactgg ee 


6 C) 0 


gc gtttt t tg 


ccggcatcat 


agaagaaaag 


cgaaaeaaac 


eggaaeagga 


tattatttet 


<0 O U 



attttagtgg aageggaaga aaeaggegag aagetgteeg gtgaagaget gattecgttt 72 

^' tgcacgctgc tgctggtgge eggaaatgaa accaetaeaa aeetgattte aaatgcgatg 

taeageatat tagaaacgee aggegtttae gaggaaetge gcagccatcc tgaactgatg 8 4 

eetcaggeag tggaggaagc cttgegttte agagegeegg eeceggtttt gaggegeat t 90 

gecaageggg ataeggagat eggggggcae ctgattaaag aaggtgatat ggttttggeg 06 

tttgtggcat eggcaaateg tgatgaagea aagtttgaea gacegcaeat gtttgatatc 102 

egecgecate ceaatccgea tattgcgttt ggecaeggca tecatttttg ccttggggee 108 

ecgettgcec gtettgaage aaatategcg ttaaegtett tgatttetgc ttttectcat 114 0 

atggagtgeg teagtatcae teegattgaa aacagtgtga tataeggatt aaagagette 1200 

egtgtgaaaa tgtaaggatc c 1221 

<210^ 4 4 

-211 ■> 1221 

-212 > DNA 

<213> Bacillus subtilis 
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<400> 44 

cicgagtcga ggaggtcgac taatatgaac gttctgaacc gccgtcaagr cttgccgcga 60 

gcgctgctca atgggaaaaa caaacaggat gcgtatcatc cgt ttccatg gtatgaatcg 120 

atgagaaagg atgcgcctgt ttcctttgat gaagaaaacc aagtgtggag cgttt ttct t 130 

tatgacgatg tcaaaaaagt tgttggggat aaagagttgt tttccagttg catgccgcag 24 0 

cagacaagct ctattggaaa ttccatcatt agcatggacc cgccgaagca tacaaaaatc : 0 0 

cgttcagtcg tgaacaaagc ctttactccg cgcgcgatga agcaatggga accgagaatt 3 60 

caagaaatca cagatgaact gattcaaaaa tttcaggggc gcagtgagtt cgaccttgtt 420 

cacgatcatt catacccgct tccggttatt gtgatatctg agctgctggg agtgccttca 4 30 

gcgcatatgg aacagtttaa agcatggtct gatcttctgg tcagtacacc gaaggataaa 54 0 

agtgaagaag ctgaaaaagc ctttttggaa gaacgagata agtgtgagga agaactggcc 600 

gcgttttttg ccggcatcat agaagaaaag cgaaacaaac cggaacagga tattatttct 660 

f attttagtgg aagcggaaga aacaggcgag aagctgtccg gtgaagagct gattccgttg 720 

tgcacgctgc tgctggtggc cggaaatgaa accactacaa acctgatttc aaacgcgatg 7ytj 

t tcagcatat tagaaacgcc aggcgt ttac gaggaactgc gcagccatcc tgaactgatg t 4 U 

ccccaggcag tggaggaagc cttgcgtttc agagcgccgg ccccggtttt gaggcgcatt 900 

gccaagcggg atacggagat cggggggcac ctgattaaag aaggtgatac ggttttggcg °60 

tttgtggcat cggcaaatcg tgatgaagca aagtttgaca gaccgcacat gtttgatatc 1020 

cgccgccatc ccaatccgca tattgcgttt ggccacggca tccatttttg ccttggggcc 103 0 

ccgcttgccc grcttgaagc aaatatcgcg ttaacgtctt tgatttctgc ttttcctcat 1140 

atggagtgcg tcagtatcac tccgattgaa aacagtgtga tatacggatt aaagagcttc 1200 

cgtgtgaaaa tgtaaggatc c 1221 

<210> 4 5 

<211> 3 96 
<212> PRT 

<213> Bacillus subtilis 
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<400> 45 

Met Asn Val Leu Asn Arg Arg Gin Ala Leu Pro Arg Ala Leu Leu Asn 
1 5 10 15 

Gly Lys Asn Lys Gin Asp Ala Tyr His Pro Phe Pro Trp Tyr Glu Ser 
20 25 30 

Met Arg Lys Asp Ala Pro Val Ser Phe Asp Glu Glu Asn Gin Val Trp 
35 4 0 4 5 

Ser Val Phe Leu Tyr Asp Asp Val Lys Lys Val Val Gly Asp Lys Glu 
50 55' 60 

Leu Phe Ser Ser Cys Met Pro Gin Gin Thr Ser Ser lie Gly Asn Ser 
65 7 0 7 5 8 0 

lie lie Ser Met Asp Pro Pro Lys His Thr Lys lie Arg Ser Val Val 

85 90 95 

Asn Lys Ala Phe Thr Pro Arg Ala Met Lys Gin Trp Glu Pro Arg lie 
100 " 105 110 

Gin Glu lie Thr Asp Glu Leu lie Gin Lys Phe Gin Gly Arg Ser Glu 
115 120 125 

Phe Asp Leu Val His Asp Tyr Ser Tyr Pro Leu Pro Val He Val He 
130 135 140 

Ser Glu Leu Leu Gly Val Pro Ser Ala His Met Glu Gin Phe Lys Ala 
145 150 155 160 

Trp Ser Asp Leu Leu Val Ser Thr Pro Lys Asp Lys Ser Glu Glu Ala 

165 170 175 

Glu Lys Ala Phe Leu Glu Glu Arg Asp Lys Cys Glu Glu Glu Leu Ala 
130 185 190 

Ala Phe Phe Ala Gly He He Glu Glu Lys Arg Asn Lys Pro Glu Gin 

195 200 205 

Asp lie He Ser He Leu Val Glu Ala Glu Glu Thr Gly Glu Lys Leu 
210 215 220 

Ser Gly Glu Glu Leu He Pro Leu Cys Thr Leu Leu Leu Val Ala Gly 
225 230 235 240 
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Asn Glu Thr Thr Thr Asn Leu lie Ser Asn Ala Met Phe Ser lie Leu 

2 4 5 2 50 25 5 

Glu Thr Pro Gly Val Tyr Glu Glu Leu Arg Ser His Pro Glu Leu Met 
260 265 270 

Pro Gin Ala Val Glu Glu Ala Leu Arg Phe Arg Ala Pro Ala Pro Val 
275 280 285 

Leu Arg Arg lie Ala Lys Arg Asp Thr Glu lie Gly Gly His Leu lie 
290 295 300 

Lys Glu Gly Asp Thr Val Leu Ala Phe Val Ala Ser Ala Asn Arg Asp 
305 310 315 320 

Glu Ala Lys Phe Asp Arg Pro His Met Phe Asp lie Arg Arg His Pro 



Asn Pro His lie Ala Phe Gly His Gly lie His Phe Cys Leu Gly Ala 
340 345 350 

Pro Leu Ala Arg Leu Glu Ala Asn lie Ala Leu Thr Ser Leu lie Ser 
355 360 365 

Ala Phe Pro His Met Glu Cys Val Ser lie Thr Pro lie Glu Asn Ser 

370 375 330 

Val lie Tyr Gly Leu Lys Ser Phe Arg Val Lys Met 



325 



330 



33 5 



385 



390 



395 
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